The spectrum of bacteria causing diarrhea is highly affected by geographic area, sanitation, travel, food consumption, and previous antibiotic use. A nationwide databank for stool cultures is undeveloped. The aim of our study was to investigate the current prevalence of gastroenteritis bacterial pathogens in Korea. Methods: We requested microbiological data via questionnaire emails sent to 98 hospitals. The frequency of each pathogen was acquired from 32 institutes. Numbers of stool cultures performed ranged from 193 to 14,296 (mean 2,724, SD 3,261) in 2015.
INTRODUCTION
Gastrointestinal infection is one of the most common illnesses and is a leading cause of death in young children in developing countries [1] [2] [3] . Viruses such as rotavirus, norovirus, adenovirus, and astrovirus, as well as parasites such as Entamoeba histolytica, Giardia lamblia, and Cryptosporidium, cause diarrhea in many regions worldwide. Clostridium difficile is arising as a common pathogen especially in those groups receiving antibiotics in developed countries [2] [3] [4] . [2, 3, 5] . The prevalence of these viruses, parasites, or bacteria causing diarrhea is highly affected by age, living area, sanitation, travel, cooking, and food consumption [6] .
The spectrum of pathogens is also different by manifestation of diarrhea, that is, dysentery, traveler's diarrhea, watery diarrhea, nosocomial diarrhea, persistent diarrhea, or food poisoning [2, 3, 5, 7] . Nationwide data of stool culture is scarce so far. The aim of our study was to investigate the prevalence of common bacterial pathogens causing gastroenteritis in 2015, in Korea.
MATERIALS AND METHODS
Ninety-eight institutes, where clinical microbiology laboratories are located, were requested to submit the annual data of stool cultures performed in 2015. If the specimen numbers are less than 100, or stool cultures were performed outside of the institutes, those data were excluded. Among them, 32 institutes submitted the adequate data. Any microorganisms of which clinical significance is not known were included for the analysis. 
DISCUSSION
This is a nationwide survey of stool cultures performed in 2015 from 32 institutes, of which a positive rate was very low (1.06%). Lee [8] reported the positive rate of stool culture as 2.6% in a tertiary care hospital during 5 years. Cho et al. [9] reported that the positive rate was decreasing compared with the past decades: 12.9% in the 1970s vs. 1.1% in the 2000s. Yields of stool culture abroad were reported as also low from 1.5% to 2.9% [3] . Laboratory factors, such as inoculation within 2 h, storage in the refrigerator if transport is delayed, agar plates used, enrichment broth, technical expertise, as well as physician's awareness of diagnosis of diarrhea might affect the positive rate [3, 10] . In addition, longer hospitalization for more than 3 days and previous antibiotic usage might reduce the positive rate of routine stool culture [3, 10] .
Salmonella requires large inoculation to cause illness, because this organism is susceptible to gastric acid [2] . In this study, Salmonella demonstrated to be the predominant pathogen causing diarrhea. The pathogens causing typhoid fever, such as Salmonella Typhi or Salmonella Paratyphi, seem very rare at present [9, 11] . Instead, serogroup B was most common, which correlates with a previous report [8] . Salmonella serogroup D was most frequent in children during 1998-2008 [11, 12] . In a long-term observation of stool cultures in a tertiary hospital, Salmonella serogroup B was predominant from 1979 to 1998, whereas Salmonella serogroup D exceeded other serogroups in the 2000s [9] .
Recently, Shigella seems very rare in stool culture [9] . There were only seven reported cases of Shigella infection in 10 years if an outbreak was excluded in a longitudinal study [9] . As Shigella is easily mortal and small inoculum can cause gastrointestinal illness [2] , more careful handling of the stool specimen is necessary when this organism is suspected. The stool specimens should be inoculated within 2 h [10] , and buffered glycerol saline should be considered for transport [2, 10] . As Selenite-F liquid enrichment broth inhibits Shigella, gram-negative broth may be alternatively used when Shigella is suspected [10] . Yersinia is known to cause symptoms similar to acute appendicitis; the prevalence was not high in a previous study [13] .
Among 110 patients who had right lower quadrant pain, only two showed antibody responses to Yersinia.
Although clinical significance of Candida, S. aureus, and P.
aeruginosa in stool culture is not clear, they might be reported to the clinicians when they are predominantly grown in the stool culture [10] . They may prevail when antibiotics suppress normal flora in the gastrointestinal tract. Sometimes they may cause antibiotic-associated diarrhea [10, 14] . Consensus whether to report these organisms and to unveil the clinical significance might be needed.
Incidence of our study is quite different from the data released from Korea Centers for Disease Control and Prevention (KCDC). In the report of KCDC, S. aureus (5.99%) was most common, followed by pathogenic E. coli (4.22%) and Salmonella spp. (2.69%) during the same period [15] . KCDC deals with rather bloody or watery stool in a limited number of hospitals or referred from the clinics. Most laboratories in the hospital did not have the facility to identify food poisoning S. aureus, or pathogenic E. coli, B. cereus, and C. perfringens. Target organisms and culture facility between hospital laboratories and public health institute are somewhat different.
P. shigelloides was isolated only once and Aeromonas was not isolated. These pathogens seem very rare [9] , or would be difficult to grow in the routine culture [16] . Addition of blood agar plate (BAP) might be helpful to isolate these organisms [2, 10] . There were 10 isolates of K. pneumoniae reported in the stool cultures in our study. Although K. pneumoniae is a normal flora in the stool, sometimes it may cause diarrhea [2, 10, 14] .
Although only four institutes submitted the positive rate of C.
difficile, it accounts for 9.0% (1,571/17,495). Prevalence of C.
difficile seems much higher than that of conventional bacteria causing diarrhea. Our data correlates with previous reports [13, 17, 18] . As C. difficile is spore-forming bacteria and inhabits the hospital environment, it seems quite difficult to eradicate this organism [4] .
There are several limitations in our study. Although the authors tried to collect more data from many hospitals, it was quite difficult to analyze annual data for each institute. Many laboratories have the facility to isolate E. coli O157, but there was no isolate reported. These data were collected from rather big hospitals; therefore, they do not demonstrate the real frequency of bacterial gastroenteritis in the community. Also, data of viruses or parasites causing diarrhea are absent in this study.
As we counted only the stool specimens, we do not know whether the stool cultures were repeatedly ordered or not. The numbers of stool cultures are quite variable by each institute, suggesting a bias by data of several large hospitals. Data of antibiotic susceptibility are omitted.
In conclusion, we collected nationwide data of stool cultures performed in 2015 from 32 hospitals. The yield (1.06%) of stool culture was very low. Therefore, more efforts to enhance isolation of etiological bacteria in conventional stool cultures, as well as adoption of new sensitive molecular techniques, are needed. Salmonella was most common, followed by Campylobacter and Vibrio. Shigella and Yersinia were very rare. A consensus whether to report a predominant growth of Candida, S.
aureus, and P. aeruginosa in the stool culture is needed.
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